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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments filed 10/27/2008 have been fully considered but they are 
not persuasive. The examiner thoroughly reviewed the applicant's arguments but firmly 
believes that the cited reference reasonably and properly meets the claimed limitation 
as rejected. 

Applicant's argument: "The claim rejections should be reversed because the 
primary '702 reference (upon which all rejections rely) is fundamentally unrelated 

to the claimed Invention, which is directed to single carrier modulation. As 
described in its "Field of the Invention" and consistent with its entire specification, 
the '702 reference is directed specifically to "multipath propagation during the RF 
transmission of a digital signal." The '702 reference's approach involves using a 
multiplexer (e.g., 12 in FIG. 4) to process and weight a multipath digital signal. As 
is consistent with the discussion of these disparate approaches at paragraph 
0008 of the instant application, this multipath approach is inconsistent with and 
fails to correspond to the claimed single carrier modulation, and cannot operate 
to correspond to the same. This is also consistent with various technical treatises 
and other sources, as readily available in the art." 

Examiner's response: The examiner respectfully disagrees with the applicant 
that the '702 reference is applied improperly. Both the current application and 
the '702 reference feature disclosures directed towards frequency domain 
decision feedback devices. Per the disclosure of '702 at Col. 1 lines 5-1 1 the 
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multipath embodiment being argued is a given as an "example". The Examiner 
maintains the arts are directed towards fundamentally equivalent areas and that 
the application of the 702 reference is proper. Therefore the grounds of rejection 
are maintained and the prior art maintained as reasonable and proper in the 
rejection of the current application by the Examiner. 
Applicant's argument: "Regarding the independent claims (1 and 18, 
respectively directed to device and method limitations with similar impart), the 
cited 702 reference thus cannot correspond to the claimed single carrier 
modulation and related "equalization means" that processes single carrier 
signals. The cited multiplexer 12 (i. e., for processing/multiplexing a multi carrier 
signal) thus does not correspond to the claimed single-carrier "equalization 
means," and the 702 reference therefore does not disclose claim limitations 
including "a feed forward equalization means for performing a feed forward 
equalization by multiplying each of the components of said second vector of 
signals with equalization parameters." 

Examiner's response: Applicant's arguments fail to comply with 37 

CFR 1 .1 1 1 (b) because they amount to a general allegation that the claims define 

a patentable invention without specifically pointing out how the language of the 

claims patentably distinguishes them from the references. 

Regarding the first argument the examiner respectfully disagrees, again citing 

that the 702 reference is proper in application to the current application. Thus 

through the original citation the means of equalization are maintained as properly 
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cited in tine prior art wherein the claimed limitations are fully encompassed. 
Following with the final argument above that the feed forward equalization means 
are not properly disclosed the examiner again disagrees, again citing the initially 
cited FF element along with the remaining previously cited disclosure as fully 
encompassing this claim limitation. 

Applicant's argument: "In addition, the cited "multiplexer 12" multiplies the 
multipath carrier blocks by "2M weighting coefficients," which do not correspond 
to the claimed equalization means and its multiplication of a single carrier signal 
by equalization parameters. For example, as consistent with the discussion at 
paragraph 0036 of the instant invention and with various claim limitations (see, 
e.g., claim 3), equalization parameters used for single carrier modulation can be 
"generated by taking into account a fast Fourier transformation estimation of a 
channel Impulse response of the (single carrier) signal processed." The cited 
weighting coefficients in the 702 reference do not contemplate such equalization 
in weighting the symbols, instead involving multipath signal processing and using 
"variants of the (multipath) transmission channel" as discussed at column 7:56- 
58. Moreover, calculation of the 702 reference's weighting coefficients "requires 
a large number of operations" due to this multipath approach, and thus "Is done 
most of the time on a deferred time basis by a digital signal processor (DSP) type 
of computation device" as discussed at column 7:60-63." 
Examiner's response: In response to applicant's argument that the references 
fail to show certain features of applicant's invention, it is noted that the features 
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upon which applicant relies (i.e., large number of operations argument 
presented) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not 
read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 
(Fed. CIr. 1993). 

Initially the applicant is arguing subject matter which is not in the claim language 
in an effort to distinguish the '702 prior art from the current application. Following 
the previously cited FFT element of 1 1 is used in the FF process. Further, 
looking at Col. 7 lines 56-63 of the cited prior art the relationship between the 
weights and other system elements is established in the current prior art, fully 
encompassing the claimed limitations of the current application as provided. 
Applicant's argument: "In addition to the above-discussed lack of 
correspondence as provided In the '702 reference, Applicant submits that the 
secondary '078 reference fails to disclose all of the limitations as asserted. For 
instance, the alleged "adding means" 22 is in fact a subtracter circuit that 
subtracts estimated distortion samples from input symbols (see, e.g., column 
3:59-4:2), and thus falls to teach or suggest limitations directed to "adding the 
output signal of said feedback filter means to the output signal of said first 
section."" 

Examiner's response: The Examiner respectfully disagrees with the applicant's 
assertion that the cited areas are improper in rejecting the current application. 
The essence of an add or subtract element are based on mathematical 
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properties. It is therefore entirely possible for adders to subtract (A + -B) or for a 
subtraction device to add (A - -B). Based on these common and well known 
mathematical properties and the well known abilities of the manipulation of data 
in a communication system, the examiner maintains that the cited area is in fact 
proper in the rejection of the limitations in discussion. 

Applicant's argument: "Specifically regarding the rejection of claims 2 and 19, 
the Office Action's citation to the 702 reference's approach to minimize 
intersymbol interference does not disclose, teach or suggest minimizing the 
signal-to-noise ratio as claimed. The Office Action appears to have equated 
intersymbol interference with noise, without providing any explanation for the 
same. Applicant has reviewed the cited references and, as consistent with 
technical resources, intersymbol interference and noise may be related but are 
not one and the same." 

Examiner's response: The disclosure of Col. 3 lines 5-9 shows a clear 
explanation for the application of the cited disclosure of the prior art towards the 
limitations of the claims as currently provided. The examiner respectfully 
disagrees with the applicant's position, and maintains the provided rejection. 
Applicant's argument: "Specifically regarding the rejection of claims 3 and 20, 
the Office Action's citation to portions o the '078 reference, which simply mention 
channel impulse, do not disclose, teach or suggest the claimed equalization 
means and its functions relating to using a "fast Fourier transformation estimation 
of a channel impulse response" to generate equalization parameters. The '078 
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reference's discussion of impulse do not mention and do not appear to bear any 
relationship to fast Fourier transformation estimation of such an impulse, and 
further do not discuss generating equalization parameters in accordance with the 
same. Moreover, the Office Action has failed to provide any motivation 
whatsoever for combining the cited teachings as asserted In rejecting claims 3 
and 20 (see pages 4 and 5 of the Office Action, which address claims 3 and 20)." 
Examiner's response: The Examiner respectfully disagrees with the applicant's 
stated position. Again citing Col. 7 lines 56-63 as further explanation towards the 
originally cited material, the Examiner maintains that the cited references 
properly meet the claimed limitations. Further the applicant argues that no 
motivation has been provided, while the Examiner has provided motivation for 
the combination in claim 1 on which claim 3 depends. Respectfully the examiner 
maintains the position and ground of rejection of the above mentioned claims as 
currently presented. 

Applicant's argument: "Regarding the rejection of claims 4 and 21 , the 
indicated "M/PL element" acts after the forward filter FF and thus does not 

disclose converting a sequence of incoming signals for a first vector as claimed 

(e.g., the first vector is provided for fast Fourier transform as in claim 1 ). 

Correspondingly, the rejections of claims 4 and 21 as well as claims 5-8 and 22- 

25, which depend from either claim 4 or 21 , are improper." 

Examiner's response: Applicant's arguments fail to comply with 37 

CFR 1 .1 1 1 (b) because they amount to a general allegation that the claims define 
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a patentable invention witlnout specifically pointing out how the language of the 
claims patentably distinguishes them from the references. The Examiner 
respectfully disagrees with the applicants position and as no concise argument is 
present as to the differences between the prior art and the current application, 
the examiner maintains that the cited areas are reasonable and proper in the 
rejection of the cited claims and all further examiner claims alleged by the 
applicant to be improper. 

Applicant's argument: "Regarding the Section 103 rejection of claims 1 1 and 

28, the Office Action has not asserted that either reference teaches providing an 

output signal built by consecutive blocks, where each block includes "a 

predetermined number (M) of samples from" an output signal. In addition, while 

the secondary '574 reference describes a pseudo-random noise generator, it 

does not disclose including a pseudo noise sequence with blocks of an output 

signal as claimed. This is consistent with Applicant's previous response, which 

has not been addressed in the instant Office Action." 

Examiner's response: Applicant's arguments fail to comply with 37 

CFR 1.111 (b) because they amount to a general allegation that the claims define 

a patentable invention without specifically pointing out how the language of the 

claims patentably distinguishes them from the references. 

Regarding the initial argument the examiner maintains the original cited grounds 

of rejection further including Col. 6 lines 36-45 fully encompass the claimed 

limitation. Further regarding the argument towards the '574 reference, the 
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examiner disagrees witli tlie applicant's position and again points to tlie 
previously provided grounds of rejection which reasonably and clearly point out 
the claimed limitation, as the applicant appears to be arguing a key word rather 
than the scope of the cited area of disclosure. Respectfully the examiner 
disagrees with the applicant's assertions, and has maintained the grounds of 
rejection as previously provided. 

Applicant's argument: "In addition to the above. Applicant believes that there is 
no motivation for modifying the primary 702 reference as asserted to arrive at a 
single carrier approach because the reference is directed specifically to a 
multipath approach, and uses processing devices (multiplexer 12) and 
characteristics for multipath processing that are wholly unrelated to the claimed 
invention. Moreover, the secondary '078 reference appears to be directed to "a 
noisy, narrow band channel such as a telephone subscriber loop" (see the 
Technical Field), whereas the primary '702 reference is directed to "multipath 
propagation of a digital signal." In this context. Applicant believes that the alleged 
motivation is misplaced." 

Examiner's response: The examiner respectfully disagrees with the applicants 
assertion that the prior arts are improper to combine as the '702 and '078 prior 
arts as cited are both in relation to decision feedback equalizers, allowing for one 
of ordinary skill in the art to draw connections between their disclosed designs. 
As the combination is viewed as proper by the examiner all connected rejections 
have been maintained. 
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Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1-10, 18-27 and 33 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Berberldls et al. (herein after Berberidis) (US Patent 6,052,702, 
see IDS) in view of Crespo (US Patent 5,020,078). 

Re Claims 1 and 18, Berberidis discloses a frequency-domain decision feedback 
equalizer device for single carrier modulation, preferably for use in a broadband 
communication system, including a first section comprising: a fast Fourier transforming 
means (1 1 ) for performing a fast Fourier transformation on a first vector of signals (M, 
output from 10) inputted into said first section, and outputting a second vector of signals 
(2M), a feed forward equalization means for performing a feed forward equalization by 
multiplying each of the components of said second vector of signals with equalization 
parameters (12 and the associated inputs to element 12), and outputting a third vector 
of signals (output from element 12), and an inverse fast Fourier transforming means 
(13) for performing an inverse fast Fourier transformation on said third vector of signals, 
and outputting a fourth vector of signals (M, output from 13); while Berberidis discloses 
a second section comprising a feedback equalizer structure, the disclosure fails to 
explicitly disclose the feedback equalizer design wherein a second section comprising: 
a feedback filter means for performing a linear filtering of a signal derived from an 
output signal of said second section, an adding means for adding the output signal of 
said feedback filter means to the output signal of said first section, and a detector 
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means for receiving the output signal of said adding means and generating said output 
signal of said second section by extracting samples from the output signal of said 
adding means. 

This design is however disclosed by Crespo. Crespo discloses a feedback filter 
means for performing a linear filtering of a signal derived from an output signal of said 
second section (33), an adding means for adding the output signal of said feedback 
filter means to the output signal of said first section (22), and a detector means for 
receiving the output signal of said adding means and generating said output signal of 
said second section by extracting samples from the output signal of said adding means 
(23; Col.3line35-Col.4line 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the feed back equalizer design as disclosed by 
Crespo to modify the feedback equalizer design of Berberidis in order to gain the benefit 
of a dynamic and self corrective means of producing correct estimated symbols from the 
detector output directly. 

Re Claims 2 and 19, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18, Berberidis further discloses 
wherein said feed forward equalization means is provided for generating equalization 
parameters adapted for minimizing the signal-to-noise ratio of the signal processed in 
the frequency-domain decision feedback equalizer device, preferably in the output 
signal of said first section (FF, Col. 2 line 66-Col. 3 line 4; Col. 7 lines 42-55). 
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Re Claims 3 and 20, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18, while Berberidis discloses the 
feed forward equalization branch comprising Fourier functionality (FF), wherein said 
feed forward equalization means is provided for generating equalization parameters by 
taking into account a fast Fourier transformation estimation of a signal (Col. 5 lines 64- 
Col. 6 line 8; FF block and inclusive FFT and multiplier components); Crespo further 
discloses wherein the signal is the channel impulse response of the signal processed in 
the frequency-domain decision feedback equalizer device, preferably in the output 
signal of said first section (Col. 3 line 34-Col. 4 line 2). 

Re Claims 4 and 21 , the combined disclosure of Berberidis and Crespo as a 

whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said first section further comprises: a serial to parallel converting means for 
converting a sequence of signals inputted into said first section to said first vector of 
signals (10, performs serial to parallel conversion of inputted signal [pre first section S/P 
manipulation]), and a parallel to serial converting means for converting said fourth 
vector of signals to a sequence of output signals of said first section (the M/PL element 
provides the ability to convert from parallel to serial; Col. 5 line 59-Col. 6 line 49 [post 
first section P/S conversion]). 
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Re Claims 5 and 22, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said serial to parallel converting means is adapted to receive scalar signals (1 , 
10, x(n); Col.1 lines 31-44; Col. 2 lines 38-65; Col. 5 line 59-Col. 6 line 8). 

Re Claims 6 and 23, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said signal to parallel converting means is provided to generate said first vector 
of signals Including blocks of a predetermined number (P) of consecutive samples of the 
signals Inputted Into said first section (Col. 5 lines 60-67). 

Re Claims 7 and 24, the combined disclosure of Berberidis and Crespo as a 

whole disclose the device according to claims 4 and 21 ; Berberidis further discloses 
wherein said parallel to serial converting means and said feedback filter means are 
provided to output scalar signals (M/PL, y(n); Col. 2 lines 38-65, Col. 6 line 35-Col. 7 
line 37). 

Re Claims 8 and 25, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 6 and 23; Berberidis further discloses 
wherein said parallel to serial converting means is provided to output a scalar signal (Y) 
which is constituted by consecutive blocks of a predetermined number (M) of samples, 
each block being built with the predetermined number (M) of samples of each block of 
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5 line 59-Col. 6 line 63; further Col. 6 line 64- 



Re Claims 9 and 26, the combined disclosure of Berberidis and Crespo as a 

whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said detector means is adapted to receive and output discrete time signals 
(Col. 1 lines 5-67, Col. 6 line 64-Col. 7 line 37; Claim 3). 

Re Claims 10 and 27, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said detector means is provided to generate said output signal (DO, y(n); Col. 5 
line 59-Col. 6 line 63). 

Re Claim 33, Berberidis discloses a frequency-domain decision feedback 
equalizer device for single carrier modulation, the device comprising: a first section 
including a fast Fourier transformer (M) to perform a fast Fourier transformation on a 
first vector of single carrier signals (M, output from 10) inputted into said first section, 
and to output the transformed signals as a second vector of signals (2M), 

a feed forward equalizer to perform a feed forward equalization by generating 
equalization parameters (12 and associated inputs to 12) using a fast Fourier 
transformation estimation of a channel impulse response of an output single carrier 
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signal of said first section(Col. 3 line 34-Col. 4 line 2; Col. 7 lines 56-63; Col. 5 lines 64- 
Col. 6 line 8; FF block and inclusive FFT and multiplier components), 

multiplying each of the components of said second vector of signals with the 
generated equalization parameters to reduce the signal-noise ratio of the signals (FF; 
Col. 2 line 66-Col. 3 line 4; Col. 3 lines 5-9; Col. 7 lines 42-55), 

and outputting the multiplied signals as a third vector of signals (output of 12), 

and 

an inverse fast Fourier transformer to perform an inverse fast Fourier 
transformation on said third vector of signals (M, output of 13), while Berbehdis 
discloses a second section comprising a feedback equalizer structure, the disclosure 
fails to explicitly disclose the feedback equalizer design wherein a second section 
comprising: a feedback filter means for performing a linear filtering of a signal derived 
from an output signal of said second section, an adding means for adding the output 
signal of said feedback filter means to the output signal of said first section, and a 
detector means for receiving the output signal of said adding means and generating 
said output signal of said second section by extracting samples from the output signal of 
said adding means. 

This design is however disclosed by Crespo. Crespo discloses a feedback filter 
means for performing a linear filtering of a signal derived from an output signal of said 
second section (33), an adding means for adding the output signal of said feedback 
filter means to the output signal of said first section (22), and a detector means for 
receiving the output signal of said adding means and generating said output signal of 
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said second section by extracting samples from the output signal of said adding means 
(23; Col. 3 line 35-Col. 4 line 2). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the feed back equalizer design as disclosed by 

Crespo to modify the feedback equalizer design of Berberidis in order to gain the benefit 
of a dynamic and self corrective means of producing correct estimated symbols from the 
detector output directly. 

4. Claims 11 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Berberidis and Crespo as applied to claim 1 and 18 above, and further in 
view of Johnson et al. (herein after Johnson) (US Patent 5,808,574). 

Re Claims 1 1 and 28, the combined disclosure of Berberidis and Crespo as a 
whole disclose the device according to claims 1 and 18; Berberidis further discloses 
wherein said second section further comprises a feedback input generator means for 
receiving said output signal of said second section and providing an output signal which 
is built by consecutive blocks, each block comprising a predetermined number (M) of 
samples from said output signal of said section, to said feedback filter means (Abstract; 
Col. 5 line 59-Col. 6 line 63; further Col. 6 line 64-Col. 7 line 6); however Berberidis fails 
to explicitly disclose wherein each block is also including a pseudo noise sequence. 

This design is however disclosed by Johnson. Johnson discloses a feedback 
system within a communication system wherein the signals within the feedback loop are 
adjusted to include a pseudo noise sequence (Col. 45 lines 29-43). 
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Therefore it would have been obvious to one of ordinary skill in the art a the time 
the invention was made to modify the feedback equalizer disclosure of Berberidis to 
insert pseudo noise into the feedback signal as disclosed by Johnson in order to gain 
the benefit of improving on system performance and symbol detection. 

5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Berberidis and Crespo as applied in claim 1 above, and further in view of Gay- 
Bellile et al. (herein after Gay) (US Publication 2002/0070796 A1). 

Re Claim 12, the combined disclosure of Berberidis and Crespo as a whole 
disclose the device according to claim 1; Berberidis further discloses, wherein said 
receiver includes said first and second sections of the frequency-domain decision 
feedback equalizer device according to claim 1 (see rejection for claim 1 above); 
however the disclosure fails to explicitly disclose using a single carrier modulation within 
the equalizer. 

However this system design is disclosed by Gay. Gay discloses a feedback 
equalizer device wherein single carrier modulation is used (Paragraphs0016, 20, 24- 
26). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the use of single carrier modulation within the 
feedback equalizer system as disclosed by Gay with the feedback equalizer disclosure 
of Berberidis in order to gain the benefit of having a system that can perform with lower 
power consumption than that of a system using multi-carrier modulation. 
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6. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Berberidis and Gay as applied in claim 1, and further in view of Thomas et al. 
(herein after Thomas) (US Publication 2004/0013084 Al). 

Re Claim 17, tlie combined disclosure of Berberidis and Crespo as a whole 
disclose the device according to claim 1; Berberidis further discloses a communication 
system including a transmitter for transmitting data, comprising a modulating means for 
organizing the data in blocks a receiver of a communication system, wherein said 
receiver includes a frequency-domain decision feedback equalizer device (see rejection 
of claim 1 above); however Berberidis fails to explicitly disclose wherein (1 ) the 
communication system is using a single carrier modulation, and although the use of a 
header on a data signal is well known to those of ordinary skill in the art, Berberidis 
does not explicitly disclose (2) wherein each block is separated by a sequence of a 
predetermined signal. 

Regarding item (1) above, this system design is disclosed by Gay. Gay 
discloses a feedback equalizer device wherein single carrier modulation is used 
(Paragraphs0016, 20, 24-26). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate the use of single carrier modulation within the 
feedback equalizer system as disclosed by Gay with the feedback equalizer disclosure 
of Berberidis in order to gain the benefit of having a system that can perform with lower 
power consumption than that of a system using multi-carrier modulation. 
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Regarding item (2) above, separating each data blocl< by a sequence of a 
predetermined signal, or a signal header, is explicitly disclosed by Thomas (Fig. 1-5). 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to incorporate separating the data symbol blocks by a 
predetermined header symbol as disclosed by Thomas with the feedback equalizer as 
disclosed by Berberidis in order to gain the benefit of improved symbol recognition and 
demodulating within the receiver end of the communication system. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MICHAEL R. NEFF whose telephone number is 
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(571 )270-1848. The examiner can normally be reached on Monday - Friday 8:00am - 
4:30pm EST ALT Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on (571)272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more Information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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